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DEPARTMENT OF IIEALIII & IIUM@J SERVICES 
Public tieai:h Serwce 

Food and Drug Administration 

CBE:7. Division of Cytokine Biology 

8800 Rockville Pike 

Building: 29A, Room: 2D-20 

Rockville, Maryland 20852 

(301) 827-1735 

(301) 402-1659 (FAX) 

MEMORANDUM 

Date: June 12, 1998 

From: John C. Hill, Ph.D. 

l-0: Kathleen A. Clause-Strebcl, Ph.D. 

Through: David S. Finbloom, M.D. 

Subject: CMC Review of BLA 980286. Immunex’s TNFR:Fc for RA 

I. INTRODUCTION 

TNFRFc is a - - ----.- _ dimerized form of TNFR produced in genetically engineered 
Chinese hamster ovary (CHO) &Is. The cells that produce TNFR:Fc are cultured using 

^ proprietary media and fermentation methods and subsequently purified via a series of 
chromatography steps, a viral inactivation and viral filtration step. The Drug Product is a 
sterile, lyophilized powder, formulated with tromethamine (Tris), USP/NF; mannitol, 
USPAZF; and sucrose, USP/NF as excipients. 

KI. DRUG SUBSTANCE 

A. Description and Characterization 

1. Description 

m:Fc) is a ---- dimerized form of TNFR produced in genetically 
engineered Chinese hamster ovary (CHO) cells. TNFR:Fc consists of the 
extracellular domain sequence of TNFR (~75 TNF receptor) ____..-_ - 

Abbrrvirtions: Standard Operating Proadwc (SOP). V&&lion Repon (VAL) 
References to the Bu\ volurncs ax in tic format Volurrr: page. e.g. (899-124) 
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1 
______ .__ ____________ ___ ______________ ____ 

2. Characterization / Proof of Structure 

a. Physicochernical Characterization of Reference Standard and Qualifying 
Lots 

Abbtwdions: Stmhrd Operating FWadm (SOP). Vdidation Repon (VAL) 
Rcfcmccs to the BLA volums we in the format Volume: page. e.g. (899-124) 
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These tests reflect historical through current attempts of the manufacturer to 
‘@lly characterize” the chemical nature of the TNFR:Fc molecule. Not all of 
the tests listed are utilized for lot release or qualification of reference stanakrd 
lots. Additionally, not all of the tests have been used to demonstrate 
“comparability” between the various production scales. 

Routine methods for the physicochemical characterization of Bulk Drug 
Substance have been selected following guidelines described in ICH Q6B 
“Specifications: Test Procedures and Accecptance Criteria for Biotechnological 
/ Biological Products, Draft of Feb. 6, 1998”. This testing is summarized 
as(8:12-13): 

3 

ICH Q6B Criteria Test Method Comment 
(Section 4.0) 

Appearance/Description - _____ -- Assay conforms to compendial 
guidance. 

Identity 

T- 

____-- l...__ 

. _ _ 

? 

--_--r 

T_- 

1 

I I 1 

i 

i-- 

! ;I 1 
J 

Potency y--- \_--, 

Quantity -___-- _..-. 

General Quality Assays . 
--_- -- i 

1 ’ 

General Tests \ ._.____ Assays conform to . 

compendialkgulatoxy 'guidank. 

Safety - _.. Assays conform to 
I compendialhegulatory guidance. 

b. Biological Activity 

- 

Abbreviations: Standard Opuating Roaxhrc (SOP). Validation Report (VAL) 
Rcfcnmm IO the BLA volumtr arc in the fonnat Volum: page. e.g. (899-124) 
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Description of the assay and data 
‘demonstrating bioequivalence for the various production scales are provided 

_(3:90-96). 

B. Manufacturer 

Two sites are used to produce TNFR:Fc 

Material used for the phase three clinical trials was manufactured at -1----- -- 
._. --~ Irnrnunex’s corporate headquarters 

are located in Seattle, Washington. Immunex Corporation is the license applicant for 
this Biologics License Application (BLA) for TNFR:Fc and is currently a licensed 
manufacturing facility (License Number 1132) for manufacture of LEUKINE@ 
(sargramostim). 

Material used for commercial release is manufactured at a contract manufacturer, 
located in / 

d is responsible for the manufacture, storage and testing of TNFR:Fc Bulk Drug 
Substance (BDS). The-----’ -.-_- facility operates under cGMP conditions and has 
been licensed as a multi-product facility in the United States (License Number-- _. 

A written agreement between ------- and Immunex describes all of the functions 
performed by e 

C. Method of Manufacture 

1. Raw Materials and Reagents 

Raw materials are presented in two divisions; those components required for 
cellular culture and production (4:32-134) and those components required for 
downstream purification (4: 135-l 56). 

Materials required for the cell culture process are tabulated (4:32-34), indicating 
the material part number, grade and supplier(s). Test methods (SOP’s) and 
acceptance criteria are listed for these raw materials (4: 108-134). Certificates of 
analysis are included for materials sourced from’animals (4:36- 106). Immunex 
has in place a plan for auditing suppliers as to the quality of all raw materials 
(4: 107). 

-- 
-- 

/ 
I _ 

Abbrcvidons: Stmdard Opcnting Prtxedurr (SOP). Vdition Repon (VAL) 
Refermar IO Ihc BLA volumes LT~ In Ihc format Volume: page. C.8. (899.124) 
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Materials required for the purification process are tabulated (4: 135-137). 
indicating the material part number, grade and supplier(s). Test methods (SOP’s) 
and acceptance criteria are listed for these raw materials (4:138-156). 

2. Flow Charts 

Two flow charts are provided which serve to graphically illustrate the 
manufacturing process. 

a. The process of cell growth and harvesting has been illustrated (4: 162). 
Additionally, fermentation process steps have been tabulated (4: 158). indicating 
the location where the process occurs, method of transfer and references to the 
associated BLA sections. In-process monitoring parameters (SOP’s and 
specifications) are also tabulated for cell expansion in _’ (4: 159). cell 
expansion in the ----- (4: 160). media exchange (4: 161) and ---._-- 
fermentor harvest (4: 161). 

b. Steps in the purification process have been graphically represented (4: 166). 
Additionally, process steps have been tabulated (4: 163), indicating the location of 
processing steps, method of transfer and references to relevant BLA sections. In- 
process monitoring parameters (SOP’s and specifications) are also tabulated for 
each processing step (4: 164- 165). 

3. Detailed Description 

a. Cell Source 

Construction of ---- fector, cloning, preparation of cell banks (Master Cell 
Bank, Working Cell Bank, analysis of cell lines and viral testing are described 

- (4:167-182,5:1-80). 

b. Cell growth and Harvesting 

i. Cell expansion 

Cells derived from the Manufacturer’s Working Cell Bank are thawed and 
propagated for inoculum generation (SOP GF 9081). Operators record in 
the log book the number of vials removed, vial numbers, removal date, 
intended use and initials of individuals removing the vials. The culture is 
placed in a - -. flask and allowed to gently mix. The 

-. is labeled with - --. number, lot number, seeding density, 
preparation date and operator’s initials. The target viable cell density for 
inoculation is ~~Jls/ml. Expected culture growth is in the range of 

culture doublings per passage with cell viability remaining above - 
Cultures are maintainedfor ------. and ‘then -- - ---- 

Abbmdions: Stadard Opaahg Proeuhe (SOP). Validation Report (VAL) 
Rcfcrenees IO he BLA volumes arc in the format Volume: page. e.g. (899-124) 
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- 
~-w - The stock culture is maintained by v - 

( SOP 9084). -; is-limited by the specified 
overall cultivation time which is -- from thaw of the WCB to harvest 
of the production cuhure. Inoculum scale-up cultures are prepared from the 

- (SOP GF 10074). The TWR:Fc inoculum train 
has been graphically represented (5:89). 

i 

In order to scale-up the culture volume, the cells are subsequently cultivated 
in approximately volumes using appropriate 
_... vessels(SOP’s GF 90859086). All operations involving --- 

flasks are performed under - conditions. The inoculum train prior to 
reaching the .---~- scale consists of scaling from w-. (SOP GF 
9087) to ‘SOP GF 9088) --- cultures. - - --. --.. 

-_- __ ___...__ -.------ -.-.._---- _-...--____t- 

~_ __ ~___-- .-.__ ~. The volume of -- cultures 
used for the inoculation of the --.-- . varies based on the required 
volume to meet the target _ Cells an+ 

- ~..__ ----e - __ are the parameters 
used to determine -- Cultures 
displaying -- are usually selected for further 
scale up. 

- 

Abbxviations: Standard Opcmting Pmxdurc (SOP). Validation Rcpor~ (VAL) 
Rcfcrcncxs to IJK BLA volumes arr In the format Volum: pap. e.g. (899-124) 
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Substance is __.- kit0 --.--- .lessels and may be sfored’at. I’ 

-- C for up to 
.-__ 

As required, based on inventory requirements, 
TNFR:Fc Bulk Drug Substance may be subsequently 

. 

_. . .* 

T._ - . - qualification lots have been manufactured at the--‘--’ scale - 
and - IncIuded in the BLA filing is the batch .” 

. .&cord for. themanufacture cQm:Fc .lot.2@0? (Egg&h .tra@atio.n., 
volume 9; German original, volume 10). Submit&l are those records 
pertaining to the processing steps, records concerning the formulation of 
buffers are not included. For the batch record submitted there were no 
deviations reported. 

There is no specification mentionedfor the shelf life of either the ------ 
column or the --- column or the filters. No mention is made of the 
number of times the columns andfilters may be used (no valkiation data 
presented). This data was provided as a supplement in the-final BLA -filing 
[2:&23), No data was pmvided for validation qf the reuse qf the-filters, 

D. Process Controls 

1. In-process Controls 

Numerous tables are provided which summarize the in-process controls in place 
for expansion of the WCB from -- :ultures ( ---_-- :6: 12-14) through 

--- j (6: 14-15). ------; 
_. 

(6: 17) to the final production scale f - , (6: 15) and pre-harvest testing for 
viral contamination (65). 

In-process monitoring of the purification process is summarized in tabular form for 
both process parameters (6:22) and product activity pools (6:23). 

2. Process Validation 

. 

.Process validation protocol BTP065 1P Process Valiaiztion of the TRFZ-01 
Manufacturing Process (BDS) defin.es.the samples, testiag,..qd ~pt+nce_crite$a 
for validating the TNFR:Fc BDS cell culture production, harvest, and purification 
processes. The purposes of the process validation studies were% demonstrate’ 
@uct equivalency and process. scalability for. TN$R:Fc.BDS. manufacturkd._at 

- with TNFR:Fc BDS manufactured at Immunex. The studies which were 
conducted to validate the process are summarized (6:25). Validation data 
presented is from the 1997 Z- scale TNFR:Fc campaign, with the production 

Abbreviations: Sludud Optrating Procedure (SOP). Vakiation Rqon (VhL) 
Rcfcrcnm to tbc BLh volume arc in the formaf Volume: page. e.g. (899-124) 



BLA 980286. TNER:Fc. lmmunex 

Chcnusuy, hIanufacrunng and Conwok Rcvicw; Draft wrsion 4/16/98: j%ud versior\ June 12.1998 
16 

*.. : . ._ 
‘runs identified as-2 jOO1,3,5002~d ,5003: Additionaldata from production runs . 5 . _ 
2jOOj and 25007 is included for some validation studies. 

The process has been validated for the removal of impurities ----’ 

‘(6: 1 lo- 126) $7:37-61),-i 
.. 

Trcrld analysis of the --- scale materials hhs b&n r&d to 
facilitatC process validation and to demonstrate consist&-y of.manufacture at+the 
rtarious scales. This data analysis irrdicates that there is a consistency of 

‘mahrfarrirre al the -l--- stale Ihat n~as?acking at other productiora -scuies. 

Yields have been determined for each step of the purification process and action 
limits have been established (7:73-76). 

fable 4.2.4.23.10-1 

Mass Baloncc Chart: Absolute Prorrv Yields 

The reproducibility of chromatographic separation from lot-to-lot has been 
validated for 

-_. 
--_~ - (6:127-131). 

Additionally, all in-process hold steps have been validated (6: 132- 185) and 
summarized (6: 185). 

. 

The process has been validated for viral clearance following the ICH guideline for 
viral validation (7: l-36). During these studies it appears the .------ filtration 
device failed, resulting in a less that adequate viral reduction; these tests are to be 
repeated. Values for the viral clearance are summarized (7:29). Results from the 
rc-testinp of the. - viral removal step are provided in a sunDlement to the final 
BL4 filin e (2:2-7). All test specifications were meet. 

E. Reference Standards 

Primary.Reference Standard, 
. 

‘TNFR:Fc was originally manufactured at the -- scale in’the Inimunex facility in 
+attIe; WA. At that time .a’Bulk Drug Substance Reference Standard (335.6-34) 
and a Drug Product ReferenceStandard (FXHOOOI) were both used for product 
testing. Upon scale-up ( V. _and transfer of TNFR:Fc manufacture to the 

/- a new Reference Standard, 

Abbrcwauons: Swdard Opcnung Procdurt (SOP). Validation Repon (T’AL) 
Rcfcrtncer to the RLA volumes arc In the fomur Volume: page. e.g. (899-124) 
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_’ 

- . ” 'AZR-00&i was +-epakd(“&JS-w90).’ .This:Refeknc& &nd&d was . ---- !. . .? 
. ..- 

. 

- .~c_ When the manufacturing 
process was scaled-up to the I_-- , scale ‘: new Reference Standard, designated as 
5577-003, was prepared from -~ - , scale material and qualified (7%~89,91-92). 
Between the time of qualification of the - scale Reference Standard and the 
--- scale kefereti Standar<f;.-additional.+@& -yereipirqdtid.into@e. . , .: .,. ..: ,. *.. 

.Refere;ri~~~daraq‘uali~cailoh s.op aiongwi~~finaAlei;r.iifs~ific~~‘.,.. . . .-.. ,-? ;. -.;.. ;. 

~li%its. Reference Standard 5577$03 was used in.testing the jnit+l’4--- scale 
$.,duct lb-ts m.aj.,ufactured at _~__. _:_.-.-- I.---- irk&bquaIifkda . -.* -- 

Reference Standard derived from a single lot makfactured at the ---- 
. - ‘Wk:~lTh&~RCft!rkrk& &xidard will bC usti.fok tes&g &zoinme~ Tm:Fc i :.y .L I 1. . .: 

lots. 

Qualification of the reference standard is described in SOP GG 10603 

Testing for the qualification of the -- reference standard included co-mixrure 
analysis of both the --- and - references. Data for this analysis did 
demonstrate that the two reference standards were chemically comparable (7:124- 
141). _-. -- -m-y-m--- ---________ __ _ __ m_ 

__._.. - 
m_M_--- 

. _ _ 
-- 

_.-. 

F. Specifications / Analytical Methods 

1. Drug Substance Specifications and Tests 

a. Specifications and Analytical Methods 

Specifications for TNFR:Fc bulk solution tx y. ) have been established 
_ (8:2-90,91-100). 

I I Test 
Procedure Method I Sbecification I 

. . I_ - 

Abbreviations: Qandatd Operating Proccdu~ (SOP), Validation Rcpon (VAL) 
Rcfcrcnccs to the BLA volunrs ~1: in the format Volum: pge. e.g. (899-124) 
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___ --- _._-_-. 

‘i ;-.. ‘_ . - , . 
_. 

-_. 

_. .--. 

_------ 

. 
r-‘. 

-c__ ~. 

-_ 
----_ .__. 

---_ 

Specifications for lot release tests are based on analysis of clinical and 
manufacturing experiences. Many specifications reflect historical / trend 
analysis of specific data sets. A comparison is made between Bulk Drug 
Substance Lot release tests and specifications for the validation lots and the 
commercial lots (8:95-97). 

The majority of the SOP’s and validation data provided in the BLA filling 
^ - reflect procedures and data from --- Validation dates for the listed 

SOP’s range from early 1997 through 1998. Many of the SOP’s are on their 
se.*ond or third revision but no explanation is provided as to why or nhat the 
revisions were. Few of the validation studies used material from both the 
-- scale (Immunex) and the --- scale ------- . In only one case 

was reference made to a validated method at the - scale, which was 
transferred to _.__. using a validated transfer protocol, and then 

._ .. ,, 0’:. validated at the -- scale. . . _ . . 

. . . -.. 

b. Certificates of’analysis and Analytical Results ‘.’ 

: Certificates of analysis s included for the followmg - scare 
validation lots: 

Abbrcwatlons: Swdard Opcratmg Procedure (SOP). Validation Report (VAL) 
Rcfcrenxs to the OLA volumes ax in the format Volum: page. e.g. (899-124) 
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. 

.- . 

:‘2500 I.‘( & 102-J 08) Ail tests were within specifications. 
25002 (8: 109-I 14) All tests were within specifications 
25003 (8: 115- 120) All tests were within specific:utions 
25005 (8: 12 1- 127) All tests were within specificr;tions 
25007 (8: 128- 132) All tests were within specifications 

._ . . 
I _... . .a. . . *_ Al!++ tisults yere Within sp&ificatio& for lot r$ease. :_ 

i.- Impurities Profile;. 

G. Container / Closure System 

Bulk Drug Substance (BDS) lots are stored in b ---- tanks. The 
vessels are designed for controlled cooling and heating of the BDS by 

- The BDS is stored short term within the tanks at 
I_ or alternatively. the BDS is s_ ..- -_ 

4 -... for long term storage. 

H. Drug Substance Stability 

The stability of the drug substance at hold steps in the - processing have 
been studied and validated (6: 132- 185). 

Real time stability data have been obtained which document the stability of 
TNFR:Fc Bulk Drug Substance manufactured at --- :8: 134-239). 
TNFR:Fc Bulk Drug Substance demonstrates biologica, and chemical stability 
for at least - when stored at in representative 
container. 

TSFR:Fc Bulk Drug Substance may be stored in --. containers at - .- 

- Real time data support biological and chemical stability for at least --_.__ at 

this condition. 

.._ _-..- 
-.._ - _~ ____ __. -- ----- 

__ 
_~ - -~---------____-____ 

TXI:Fc Bulk-Drug Siibstance may be stored iii ~Zoniaink&at- 
Real time data support biological and chemical’ stability for,at least j- at.this .:, ’ . . 

,. . cqnd$i~n., ~~~~ 
. 

Stability testing is ongoing. - 

Abbreviations: Standard Operating Proadure (SOP). Validation Repoft (VAL) 
Rcfcrrnccs to the BLA volumes M In the fonnat Volume: page. e.g. (899.124) 
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III. D& Product. 

A. Composition 

21 

. 
. . ‘... 

,* : - 

The final dosage form of the product will contain lyophilized TNFR:Fc, at a 
+.concent.ration.of pither ,;LS,mgl..vial 9r; lQplg/yid W:.~)~ Jo.* p@y$! ~Jp,fN 

cimtgiri the same ~~~ipi~n~~~*~ntraiions;..M~~~,, USP .(4Q rr&vi+l); Suc&e,?$I$~, 

. . ( 10 mg/vial); Tromethamine ( - 

and’Water.for Injection, USP ($s. ad-to 1.0 mL)i ~~ . . .. . .-_ . . 

l~~diiuent.f~l;E~~is,~acteriq~c~~~~f~~~~P4.~~~~ ~h!~&@ __ 
Alcohol (anti-microbial) in Water for Injection, USP) which will be obtamed from a * 

commercial source. In a submission to the BL4 the source of 
been identified as -- The pH of the final dosage C2:31-681. 
forms is 7.4 f 0.3 when reoonstituted with 1.0 mL Sterile Bacteriostatic Water for 
Injection, USP. 

B. Specifications and Methods for Drug Product Ingredients 

Finished Drug Product consists of TNFR:Fc (10 mg/vial or 25 mg/vial), 1 
Tromethamine - ---- ---- mannitol (present as a bulking agent for 
lyophilized cake) and --__- sucrose (present as a cryoprotectant and glass forming 
gent). Fill volume is - 1 r&/vial; the product is then lyophilized, stoppered and 

apped. 

A tabular listing of excipients, grade and suppliers is provided (11:4), followed by 
accecptance tests and specifications for each excipient (1158). 

Trometbamine 
-~ 

USPfNF 

Mannitol 
sucrose 

C. Manufacturers 

USPMF 
USPMF 

Immunex Corporation is employing the use of a contract manufacturer, 
__-- j to manufacture TNFR:Fc Drug 

Product. The __ facility operates under cGMP conditions and has been 
licensed as a muhi-product facility in the United States (License Number ~- 

. Asssly. paclqing and labcling of ENBpEL will be done under contract by 

-. 

D. Methods of Manufacture (11:49--87) 

Abbrtvixtions: SW Opcnting Rocedurc (SOP), Validation Rcpon (VAL) 

Refcrtncu to the BLA vohncs are in rhc format Vohm: page. e.g. (899.124) 
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.( *. .-,.. r .,. - . . . ..-. 

.‘A fhw.chart has beetiprovidkl whieKsummti<es. the formulation, full.tnd finish 
process for the TMR:Fc drur product ( 11:50-5 1). In genera!, the steps involved in 
the manufacture of the final drug product are: 

1. Fill, lyophilization. cap&g and inspection of vials containing the drug product 
‘. 

7.“‘: .;_: .:.: . - * . *. : ,‘. ._.y.. . ..*. :. ., * . . . , .*- C.‘. . _:. 

;2;Labelihg;;inspectib~~ bulk pachng:of fiti$.bed &i&s 
- 

“3: Shipmmt of bulk.packed drug product vials to the contract packager 

~+Atimbkyoff’kml u&nrnkrcti c~n&&strib~n~ s&.:.~Tb~,fm;il’ ~ 
commercial carton (the “A-Pack”) will contain four single-dose trays. Each 
preformed plastic tray will contain one labeled single-dose vial of either the - or 
25 mg dosage form of TNFR:Fc and either a;- or vial of product 
dilucnt (Bacteriostatic Water for Injection [0.9% benzyl alcohol], USP). The trays 
will be sealed with a paper label. In addition to the four dose trays, the 4-Pack Carton 
will contain one package insert and one or more copies of the patient package inscn. 

Batch records are included for the manufacture of a --- Finished Drug Lot 
and for the manufacture of a 25 mg/vial Finished Drug Lot 

(TOG: l-end). These lots were filled using the existing ------- filling 
equipment. Batch records for lots filled using the new - ----- equipment will 
be submitted in a separate filing. 

E. Specifications and Test Methods for Drug Product 

1. Sampling Procedures 

h’o SOP is referenced concerning sampling procedure. In the submission, 
Immunex states that “Sample vials are selected from the --___c__- 

of the batch. A defined number of vials are kept in the department of 
pharmaceutical production at - as retain samples. Sample vials for testing are 
delivered to the department of biotech production and distributed to the analytical 
laboratories for analytical testing, microbiological testing, or sterility testing.**. 

2. Specifications and Methods 

Test methods and specifications for release of m:Fc are defined for both the 
-H [SOP QA 103 l=l) and the 25 mg dosage form {SOP QA . 

1@12j:’ Lot &lease tests and il;‘eir 3pkkifications & suiii%atizecl (11:89-163). . . 
. . . : . . . ; i . 

----__ QA 10222 
SQP(20:133-140) 
VAL(19:152-153) 

Abbrtviruons: Standard Operating Pmcedurc (SOP). Validation Rcpon (VAL) 
References to tk BLA volumes arc m 0~ formar Volume: page. e.g. (899-124) 
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QA10222-“’ - . 
SQP(20: I33- 140) 
VAL(19T32; 163) 

*Q&l-034.5 G. 
SOP(20:67-70) 
VAL(18:8-15) 

QA10316 
SOP(20:63-66) 
VAL(18:16-30) 

QA 10340 
SOP(20:46-S I) 

VAL(l9:164-177) 

QA10337 
SOP(S2-55) 

QA 10302 
SOP(20:94-98) 
VAL(19137079) 

QA10309 
SOP(20:7 l-77) 

VAL(18:169-196) 

QA 10317 
SOP(20:56-62) 

VAL(l9:178-182) 

QA10294 
s0P(20:114-118) 

VALJl8:31-39) 

Gw375’ 
SOP(20:3GaS) 

VALJ18:148-168) 
.:* . . . . . . . :.,* _’ . 

&IO178 
SQP(20: 146- I 53) 

VAL( 1850-63) 

! : 

Abbrtvitions: Sundud Opcnting Pmcedurr (SOP). Vdidnion Rcpofl (VAL) 
Rcfermccs to Ihc BLA volume 111: in the fommt Volume: page, e.g. (899-124) 
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. 

QA10175 . 
soqzo: 1% 162) 
VAUI k40-49). “.- : * ..__ .. 
. . . .* \ . 

; ._ ‘Q’A’1~22f” ..: 

SOP(20:85-93) 
: VAL(h: l&23) . 

007197 
SOP(20:2-6) 

VAL(19:183-187) 

oQ8/97 
SOPi20:7- I I ) 

VAL(l9:183-187) 

Specifications for lot release tests are based on analysis of clinical and 
manufacturing experiences. Many specifications reflect historical / trend 
analysis of specific data sets. A comparison is made of Bulk Drug Substance 
Lot release tests and specifications for the validation lots and the commercial lots 
(125-6). 

3. Certificates of Analysis and Analytical Results 

Testing of finished drug product (12: l-l 1) and certificates of analysis (12: 12-45) 
are included for the followinp finished I%-IIP Prnrl~~ct 1 ntc- 

25 mg/vral Lot # FFM-709581 (From BDS Lot 25003) 
Lot # FFM-709685 (From BDS Lot 25005) 

All test results were within specifications for lot release. 

F. Container i Closure System. . . 

. 
TNFRzFc Drug product is delivered to a 

-~. -- .-- _. . .._ _-__ __ __ _____....- .,-.--- 

_.. ._.. .--. . _ . 

G. Drug Product Stability - 

. . 

Abbreviations: Sundud Operating Procedure (SOP). Validation Report (VAL) 
Rcfcrenas to Ihe BLA volumes are in Ihe fomw Volume: page. e.g. (899-124) 
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. 

. . 

‘The T%FRiF~‘~yb&ili&d D& I%otici shbky &u&s ih&de-$iak stored at 
_ -- ---.__------- The - itability studies ue bracketed by a 

study ( _ __----------------~~ - ~. I) and by 
.- to provide an indicatiori of acce!e@ed stability behaviqr. . . - 

r:. .:,;: .i:.. . . . . . . ._ . . 

. . . . - 
. . . . . 

SOP(20: I33- 140) 
VAU19:152-163) 

i 

QA10222 
SOP(20: 133-140) 
VAL(19:152-163) 

QAl0315 
SOP(20:67-70) 
VAUIW-15) 

QA10316 
SOP(20:63-66) 
VAUl8:16-30) 

QA10340 
SOP(20:46-5 1) 

VAUl9:164-177) 

QA10302 
SOP(20:94-98)‘ 
VAU 19:37079) 

QA1030!? : -.__ 
SOP(20:7 l-77) 

VAU 18: I69- 196) 

QA10317 
SOP(20:56-62) 

-- -.... ___. _ 

. . . ,a,_. .*... 

____-- 

a.. .::. 
. . . .I 

I 

Abbreviations: Standard Opctating Pmedure (SOP), Validation Repon (vu) 
Rcfctrnccs to Ihe BLA volumes arr In the fomt Volumes page. e.g. (899-124) 
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j,. : . ,. 
: . .-.* 

&ljj * I.,_& *: _.‘-. 

t 

.-: .---.______ __.__ 
---------- -- 

i 

SOP(20: 1 S4-‘I 63 

VAL( 18:40-49) I 

~ 
, _ - . . . _:. . .QO8/97 ,.. 

SOP(20:7-I I) ” 
Meets USP.requirements . . . . . .- .:* :. 

. ‘. : . _., ..i.. : . .* .__ ‘-0 . . .VAL(LQ:183-187) . .‘.* , . , _. . . 

In addition to the formal speckcations listed above, Drug Product stability is being 
‘gathered ‘tfor inf&n?atidri oily*’ on:‘the ; --.- .arxl the ---- !%n~~qualification; 
jots for - - - analysis. _ _ _ 

Stability studies have bken completed through the 6imonth timepoints for the 
TNFR:Fc Lyophilized Drug Product, produced as - and 25 mg dose vials that 
have been filled at - -~ using a _ ___. vial with a 

-.-_ stopper. The data provided indicates that the Drug Product is stable and passes 
all tests specifications through six months (13:63-177). One additional lot of the 25 
mg dosage form was placed on the stability program in January 1998 and will be 
included in future stability reports. Real time stability data have been obtained which 
document the stability of TNFR:Fc Lyophilized Drug Product, ------ and 25 mg dose 
vials. The ~-- and 25 mg dose vials of TNFR:Fc Lyophilized Drug Product 
produced at the ~- scale, demonstrate biological and chemical stability for at 
least six months when stored at - 

Stabihty data will be updated to include the 12 month time point. 

Supportive stability data for up to 48 months is provided for Formulated Drug 
Product produced at either Lrnrnunex ( ~------___. Ian d and 
filled at - [14:1-188). 

. IV. Investigational Product / Formulation 

. A. process Changes due to Scale-up ( 17: l-26) 

TWR:Fc used for pivotal clinical trials was produced at the Irnrnunex 
-- The production stage of the cell culture process has 

a final working volume of approximately --- , nominally the Irnrnunex -- 
. scale. The Bulk Drug Substance was transferred to a contract fill/finish facility, 
._ -. where the final compounding and ‘. 
, lyopt@izqion was coq.+ed, : . . 

* . 
s Corknercial rnakufactuie of TNFR:Fc is conducted at the _~~ - 

- ce~cu+emaqufacturing facility in 
.1 

This& ti& selected based on theavailability of ia&‘&le Productron’capacity’and ’ ” 

resident technical expertise with large scale mammalian cell culture processes. The 
selected production scale at this siie is nominahy --- Lyophilization of the drug 

Abbtrviations: Sundud Opetating Fmadwr (SOP). Validation Report (VAL) 
Refcrrnces IO the BLA volumes arc In the format Volume: page. e.g. (899-124) 
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‘pr~duci’;s ~iso pe~~;rii;d ttt.. 
, 

,_-‘ .,_fje --~. __ ..*- 
m’is co&iitIy. licensed by 

the FDA for production of biologics for human therapeutic use. 

The Immunex --- T_NFR:Fc manufacturing process was transferred to ------- 
and scaled-up to ---- auring .I996 and ‘1997, The Immunex -. TNlk process 
ur& i&t$ly conducted ‘if the. -- scia! at 

___^ .._~. 
‘Process rims at this scale 

‘~dr;i~~;;t;*k:i~~dem;;n;i;giing’equf~~eni’fu’nctjd~~ co&cfTtid.adequat5 ra.k’* ‘i- 

materials supply, a$ overall ,proces_s.pcrform.ance. Addi$onally, some process 
‘i’mproiements wer’e identified during this‘phase. 14d ikestigatioria drug MY&” ’ .. 

was not intended as the cornmem~al 
;.&jj’r$&+$~ .sca “I: ‘i:’ $k.. t it 

Subsequent to the -w runs, the process was scaled up approximately 
to an approximate ---- final working volume. The resultant 

manufacturing process is essentially a direct scale-up of the Immunex --- 
T>J:Fc process with minimal changes. 

1. Ccl1 culture process changes made to accommodate the 7, scale were: 

a. The - -._ 
.--- cell cu!ture process employs a 

_ - .\__ at all --~ -----.--steps due to observed -- -. The 
process calls for -~- _ ‘. for the - inoculum 
stages and .~- - ---~-- --. ~- ~-- ---~- for the -and --- 
production stages, added as necessary to control .__.- This measure was 
employed to improve process robustness by reducing the chance for exhaust vent 
filter fouling. The Immunex cell culture process does not employ the use of 

-b. A provision for the addition of supplemental - as necessary, has been 
included for the - -- production stage. This was done as a 

proactive measure to add robustness to the process due to the detrimental effect of 
-.. depletion on culture health. The Immunex - production stage batch 

record does not have this provision. 

c. For the cell culture harvesti - _--cI stage, due to 
practical difference in scale __~- management), the culture broth is 
concentrated by - approximately - 

- =~JPW$ to approxWu$. y by.. _- _. -- _ in the Immunex. 
-. process. ‘Additionally, the 

Fs conducted at .a culture broth temperature of approximately - 

opkkkion 

compared to’, 

@eImmunex.---- operation at less than -. 
was taken to provide a more consistent and robust 

~.T.his measure,, 
, unit . 

operation. 

Ahbrwwions: Standard Opentiny Proccdwz (SOP). Validation Rcpon (VAL) 
Rcfcrcnccr IO the BLA volumes arc m the forma! Volume page. c e (899.124) 
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& T&“j-N~:Fc <__ ~.:---- ~- filtrate is further ~- -using- -- 
-_ filters prior to the next unit operation. The --- 

process_~~~.&&&~~~ *.. 
m&v- 

_ filters which have a high load capacity and prevent fouling df the a ’ ’ 

-2ubseqknt f&rS. This has’been’employed’to enstie a more ieliable and . . . 
consistent. . -- . process. _. . . .’ .: - 

: . 
e. The ___y- i _-. ‘&d initial - 

- tie &nducted-as dikeet kit.operatiqns. .~Thekununex------- 
process combines the -_ -- operations in a -__- 

,’ ---- fw.due sokky,@%&~ limi!.&~rrsij+ tbe.b@@ex 

28 

;. _ ‘- 

-. ______-.-- __e__L__ - 
r 

Due to the separation of these unit operations at --.---- the 
\ broth is .~._A ----_ : filtered and stored at _- forupto _ 

--.~ : until the_____-----m- - unit operation. 

2. Purification process modifications to accommodate the scaled-up process include: 

a. As described above, the operation performed 
subsequent to broth has been separated from the combined method 
employed with the Immunex process. The ------. purification 
process employs - molecular weight * 
membrane compared to the - molecular weight, --_ 

used in the Immunex -- process. This change was based on- 
~.--- experience with the - m---m----- and demonstration of 

comparable performance at both the md ------ scales. 
Additionally. the initial buffer exchange has been increased from - to 
_ --__-. This has been changed to ensure a more complete buffer 

exchange and to provide additional removal of cell culture medium constituents 
prior to the first chromatography step. 

. b, Both the Immunex ------and the - - -~ ---_- ---- process employ 
-_ .~ ~-- -- - - --- --___. ~_ In the 

Immunex I_ process the pooled ~~~ eluants undergo an approximately 
-I followed by an approximately - , with water 

for injection, via ~_ using -~ - 

As a viral inactivation step, the pool is then adjusted to approximately pH -- and 
held for The process differs in that each -~ 
cycle sublqt is -_ an4 subjected to the - 

*‘d&tibnally, ihe’ vi& inactivtitiod’step diffeis iri”that &e pH is kppibjtimaiely 
and theincubation time is increased from _m hours.3 This change, to the 
v&al ina@iy+,on method has bee? demonstrated !6. provide an~eqlii,va&nt level of 
~~:ina’ctivatid;; .~~ije’~$~c;ng tie .~~~~t of ‘~:~ ~;gre~~t~~~;~~~~~~~ : _ 

improving product quality 

Abbreviauons: SUM&R! O~XXUII~ Procedure (SOP), Validation Report (VAL) 
Rcfcrences IO the BLA volumes are in the format Volume: page, e.g. (8:99-124) 
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--- coluiiZ sanitization and regeneration’ Immunex 

, 

d. Thh immtinex ------ process follWvs viral i&i&v&i v$h _L--__.---- 
: 

chrdmatography: With the’ - -----.--. process the individually. 
i&&id 13:liiariis ai6 firit’pded, th& ~diE&t&M ----Y-- tid-dhted; 
~~pror;~mately_. via : _ -.---- - -- -- .-___.. molecular 

“&$t)yfi< _. p’o~es’s’thtn’@bceeds tb 016 -- 
chromatography step. 

e. Sanitalion and rcgcnc:a:ion of the -_--- resin differs bet\\*een the two process 
scales in that the _ _ process emplo>ps a more vigorous 
regeneration protocol for --- removal. The Immunex- process sanitizes 
thk column with ~..~_ .----------w regenerates with .-- _- -___- 

and stores ino -. --, Tie -____-.- process 
sanitizes/regenerates the column with 

and stores in 

_ ~_. and 

f. The process incorporates virus removal filtration via the 
-- - -p____- __._ filter product. This filtration results in additional 

viral clearance, achieved via The Immunex ~ process does 
employ this operation. 

3. The final formulations of each process are identical, however the formulation 
methodology has minor differences. The Immunex process employs 

perform a -.-- buffer exchange into 
buffer followed by concentration to approximately Th’FR:Fc. At 
Irnrnunex the buffer utilizes 

The Bulk Drug Substance is stored in .e--- .-~ 

bottles and transferred to a contract filling site at which point the 
. TSFR:Fc is diluted in a -~ - vessel to either or 25 mg/mL in the 

not 

buffer and filled immediately. The ~ -~-~~~ - : process material 
employs the same but the ~~- 

is performed with the __ buffer and the concentration is 

adjusted directly to 25 mg/mL TNFR:Fc and stored at ----- ina-- 
vessel until filling. From this point the material may be filled or 

At --- the ’ .-. buffer utilizes ‘the proper ratio of 
. . 

bm_m____ __ __~~. - --- - to @eve tfie specified @I:_. . * . 

4. The’Irn&n& L- lyophilized prdduct eontainer-klosk syskm’einploys’a 
,“vial phile fhe _ proWis emplqsa ------ .vi& m, sr@ler.vial 

sizewas s:lected in order to accommodate a larger number of vials per lyophilization 
run. As a result, capacity increased from approximately --- units to---- units. 
Because of the smaller vial size, and no change in target fill volume, the depth of the 

Abbe iations: Slandad Opcraung Prxxdurc (SOP). Vdidaoon Rcpon (VAL) 
Rcfcrcn:cs IO the BLA volumes ~JY m the fxmat \‘olumc~ page. c g (8??9-124) 
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sohnion and subsequent ‘cake thickrress in die .-- - vial increased by~apprciximatcly . 

_--percent. Development runs demonstrated that.this hadminimal effect on the _ 
~t;k~~fi,ir~~~lii%tr~~jrEr~;“~~~~~~ond~~ryin~i~~~~ t.+ pmc 
Ft approximatelyL--------- , respectively. hloisture and reconstitution times 

‘are comparable for both configurations. ’ . . i . .- 

* .- ‘.‘. : . 

B~‘Comp~bility test& ani.*&@ 

. ~&&&Gi~is df pro&ici’~Gmpar&iIity .S&?i;e’bk<&~n ‘acombini.ition%f analyticaf 
testing, in vitro biological a+tys,, and assessment of pharmacokinetics in both a 
- -- ‘m.de’$ig&. ‘.$&&JE ~-;~t~~foi.~~~~~~~~i~~- __ 

comparability. ucre prcdefincd and the acccptancc criteria vvcre predrtcmmincd prior IO 
testing the ------- material. These criteria were identical to or more stringent than 
the specifications for the - scale material that were in use at the time the 
comparability testing was performed (17:27-57). In cases where new assays were 
used, such as -__ the acceptance criteria was specified as 
comparable to Reference Standard (i.e. 
or -. of Reference Standard (i.e. _-- . A human bioequivalence study has 

also been conducted. 

. 

7&c data prescnted dcmonsrrates comparability betw*ecrr the material produced at 
lmmuncx f - I and the material produced at , ,. HOM wr, the 
most corwincing data to demonstrate comparibality is the -.- analysis. This 
analysis will be performed on the new reference material from _.~ 

scale and the reference material from Immuncx, -scale (7:97- 99). This data 
has nos been submitted for rcvieB*. 

C. Comparability Protocols 
Comparability protocols have been prepared for potential changes in the manufacture 
of n\TR:Fc. including changes in cell culture production, purification, manufacture 
of drug product, analytical methods, packaging, distribution and facilities (20: 163- 
IS@. Changes made wil! follow existing change control procedures including an 
rtppropriate evaluation 0 i ;he change, and validation to ensure the change does not 
adversely affect the performance of the process or the quality of the product. The 
comparability protocols included define the type of potential change and he 
corresponding reportmg category (supplement submission at least 30 days prior to 

- distribution of the product made using the change or Annual Report), as well as 
identify the general acceptance criteria and standards that changes must meet in order 
for the:change. to be approved, The intent o_f.theenclos,+ comparabilit)! protocols is . . . 

10 define the evaluation procedures, acceptance criteria and regulatory reporting 
requirement that Lmrnunex will use when exekutind a manufacturing change. :: 

r‘- Y 

i 
- 

Abbrcwstlons~ S~dad Opcraung Roccdurr (SOP). Validation Repon (VAL) 
RC~CIWXCS IP Ihc BLA volumes art m Ihc lot-mar Volume: pap. e.g (899-124) 
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I 

. 

Additionally, the flow chart provided to document possible - in more 
indicative if _ A validated SOP for -- needs 
to be submitted for review. 

. 

Abbreviations: S~~daxd Operating Pmccdurc (SOP), Vdidrtion Report (VAL) 
Rcfcmnas to the BLA volumes M m Ihe format Volume: page. e.g. (899-124) 
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.- _-~_--____.____..._ _ 
. . 

A. It is unclear if the ----_. column is packed once and used to a validated limit, or 
if the column is disassembled and repacked as needed; this point requires clarification. 
In the supplemental volume, Immunex indicates that -- resin from the 
production scale (runs 2500@25007,__.._~~as packed into a --- column 
to finish validation of -----.- I (2;8). There is no indication 
that it is an established protocol to breech column integrity to sample resin; - 

_____ __ ..__-------__ ._______ 

_.... _____ -.~ ..~----- 
_ a 

- 

- - _. _.-- . . . . w , 

-. _.Y - 

- d 

---... ( --__ _ 

_._____ 
9. ---_._’ ~._ ~._ - --- ---- 

: 

i 

, 

; 

._. ‘. 
_ *.. : 1. 

i 

i 

. ._I 

Abbreviations: Sumlard Operating Roadurc (SOP), Validation Repon (VAL) 
Rcfcrcnas IO the BLA volumes arc in the format Volume: page, e.g. (899-124) 
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